The aim of this paper is to determine whether there is a statistically significant link between regulation of international civil aviation and protectionism against foreign trade. We use weighted air liberalization index (WALI) as a proxy for the level of regulation in a country's foreign aviation relations; trade tariff restrictiveness index (TTRI) and overall trade restrictiveness index (OTRI) as proxies for the level of protectionism in a country's foreign trade. Correlation analysis shows that there is no statistically significant link between the indicators. Hence, our research confirms the view that air transportation is a specific sector and it is subject to a different kind of policies than trade in goods. We also demonstrate that large high-income countries tend to have a more liberal approach to international civil aviation than small low-income countries.
International civil aviation is undoubtedly one of the key components of the world economy. It employs more than 32 million people (Air Transport Action Group (ATAG) 2008), transports over 2.3 billion passengers and 45 million tons of cargo annually (International Air Transport Association (IATA) 2012) and contributes 7.5 per cent to the global GDP (ATAG 2008) . Scheduled air services connect all countries in the world and enable movement of people and goods between any two points on Earth within 48 hours. Air transportation also has significant impact on regional development and on inter-regional convergence (Lukasz Olipra 2010) . As a result of its importance for economy, national governments tend to treat international civil aviation as a strategic sector. Hence it counts as one of the most regulated sectors of the world economy.
The aim of this paper is to determine whether there is a statistically significant link between regulation of international civil aviation and protectionism against foreign trade. We expect to find that countries that enforce a high level of protectionism on imports will also enforce a high level of protectionism in bilateral Air Service Agreements (ASAs), and vice versa, countries with a liberal attitude towards foreign trade will also have a liberal attitude towards international civil aviation.
The rest of the paper is organized as follows. Section 1 provides a short review of relevant literature. Section 2 discusses existing indices of air transport liberalization and their mutual relations. Section 3 describes research methods used and sources of data. Results of the statistical analysis are presented in Section 4, along
Short Literature Review
The debate about pros and cons of strict protectionism in civil aviation has been present in scientific literature for some time. Mainstream scientists usually agree with the neo-classical conclusion that liberalization of air services has a positive impact on global economy. Since 1978 when the USA deregulated domestic market and started a policy of liberalization of bilateral air services, numerous studies have researched this topic. Among others, Robert W. Poole Jr. and Viggo Butler (1998) , Andrew Stober (2003) and Rigas Doganis (2010) found evidence that deregulation and liberalization led to lower prices, higher consumer welfare, increased traffic and consolidation of USA carriers. InterVISTAS (2006) , Anton Richman and Chris Lyle (2006) came to similar conclusions while studying the European experience. Other relevant studies of the topic include works of Rauf Gönenç and Giuseppe Nicoletti (2000) , Samantha Doove et al. (2001) , Alejandro Micco and Tomas Serebrisky (2006) , Roberta Piermartini and Linda Rousová (2008) , Xiaowen Fu, Tae Hoon Oum, and Anming Zhang (2010) or Massimo Geloso Grosso (2010). Almost all major studies conclude liberalization of air transportation brings significant benefits; however, their results are not robust. Common methodological problems include collinearity and omitted variable bias.
While economists clearly favor liberalization, the majority of governments take a protectionist stance toward aviation. In fact, as Piermartini and Rousová (2008) noted, only 15 per cent of bilateral ASAs are highly liberal and if intraEuropean Union agreements are excluded, the share is even lower. Moreover, as civil aviation is not subject to the rules of General Agreement on Trade in Services (GATS), the situation is unlikely to change (Tomas Dudas 2008; Ludmila Lipkova 2011). Ivana Prica and Jelica Petrović Vujačić (2010) have shown that most OECD countries exclude air transportation from GATS liberalization based on Article II exemptions.
There is a broad literature on why governments choose to protect their aviation markets. The usual arguments include the role of air transportation as a public utility, concerns of "wasteful competition" if left unprotected (Doganis 2010) , national security, economic security and safety concerns (Martin Grancay 2009). All of these arguments paint a picture of civil aviation as a specific sector that requires a special regulatory environment based on differential treatment of foreign airlines and their services. To assess how "special" this environment really is, one would need to compare it with governments' stance toward foreign goods in other industries, i.e. compare protectionism in international civil aviation with protectionism in a country's foreign trade. To our best knowledge, no research has been conducted in this area to date.
Indices of Air Transport Liberalization
International civil aviation is based on a broad network of bilateral ASAs. ASA is an agreement signed between governments of two countries which sets the rules for op- The ALI was specifically designed to enable comparison of the level of openness of individual bilateral ASAs. It shows that countries tend to treat ASAs on a case-by-case basis, rather than pursuing a coherent policy. For example, New Zealand has signed a very liberal ASA with Brunei, but it also has strictly protectionist ASAs in force with Indonesia, Nauru and Germany. ALI of USA's bilateral agreements range from 1 to 42; those of Australia are anywhere between 6 and 43. In fact, no country applies a uniform model of ASA to all partners. This is understandable, because each bilateral aviation market has its own specific characteristics -distances between countries, number of airlines, size of the demand and other factors all differ. As a result, each ASA is a unique document formed by interests of both signatory parties.
Still, some countries evidently apply a more liberal foreign aviation policy than others: every country in the world has at least one protectionist ASA with ALI of less than 20; however, not many countries have liberal ASAs with ALI of more than 30. To reflect these differences between countries, WTO (2006) has developed weighted air liberalization index (WALI). It is calculated as a weighted average of ALI of all ASAs of a country:
where i ranges from 1 to n, depending on total number of a country's ASAs and t stands for the traffic covered by the ASA in question.
Similarly to simple ALI, values of WALI range between 0 (the most restrictive) and 50 (the most liberal). Out of 183 countries in our database, only five have a WALI of more than 30 and mere fifteen reach a WALI of more than 20. The majority of these are small countries of Central America and the Caribbean. Each of them has a relatively low number of bilateral ASAs, on average less than ten. Taking into account their specific geographic location implying challenges for terrestrial modes of transport and the fact that these countries either do not have their own national airlines or their airlines serve only a limited number of destinations, it is logical that their ASAs tend to be liberal. The only notable exceptions in the group with the highest value of WALI are USA and Canada. The rest of the countries have a low value of WALI and therefore their average bilateral ASAs are restrictive (Figure 1 ).
Note: Data for 183 countries and areas for 2005.
Source: Authors' calculations based on WTO (2012b) 1 , QUASAR database.
Figure 1 Distribution Chart of WALI
In addition to standard WALI, three additional indices were proposed. They are calculated in a manner similar to WALI, but they assign different weights to each of the seven components of bilateral ASAs (see discussion in the beginning of this section). WALI 5+ assigns a disproportionately large weight to the grant of rights section of ASAs. International civil aviation is based on a legal system of nine freedoms of the air, where higher number of freedom stands for higher level of openness. Freedoms 1 to 4 are basic and almost every ASA includes them. The fifth freedom indicates airlines not only have a right to carry passengers, cargo and mail between signatory countries, but are also allowed to continue the flight to a third country. Hence, ASAs allowing the fifth freedom are considered liberal and WALI 5+ allocates a high number of points to them.
WALI O+ assigns a disproportionately large weight to rules of foreign ownership. As a general rule, only airlines substantially owned and effectively controlled by nationals of designating countries are allowed to operate scheduled flights between signatory countries of an ASA. Any other arrangement is considered liberal. WALI D+ assigns a large weight to the designation clause of ASAs; multiple designation being the preferred arrangement. "The reason for introducing these alternative indices is to account for specific geographical and economic factors that may in some circumstances render these provisions more relevant to improve market access" (Piermartini and Rousová 2008, p. 7). While their weighting schemes are slightly different, all four weighted air liberalization indices are highly correlated among themselves (Table 1) . Other indices of air transport liberalization were designed by Gönenç and Nicoletti (2000) and Piermartini and Rousová (2008) . Gönenç and Nicoletti proposed a bilateral restrictiveness index (BRI) based on the methods of factor analysis. Piermartini and Rousová followed the same approach to construct a factor analysis index (FAI). Although BRI and FAI use a different calculation technique, they are broadly consistent with WALI and are highly correlated among themselves. Therefore, for the sake of simplicity, we will only use WALI in our research.
Methodology and Data
The aim of this paper is to determine whether there is a statistically significant link between regulation of international civil aviation and protectionism against foreign trade. The paper tries to answer a simple question: do countries with the most liberal stance toward foreign trade also follow the most liberal approach in their foreign aviation relations?
The first step is to select variables we will then use in statistical analysis. As we already explained, we have chosen WALI as a proxy for the level of regulation in a country's foreign aviation relations. The data on WALI can be found in WTO QU-ASAR database and it includes 183 countries and areas of the world. Given the broad network of ASAs and their high level of complexity, the last available full year in the data set is 2005.
The level of protectionism in a country's foreign trade is approximated by trade restrictiveness indices (TRI). The theoretical framework of these indices is based on works of Robert C. Feenstra (1995) , James E. Anderson and Peter J. Neary (1996) and was later developed by Hiau Looi Kee, Alessandro Nicita, and Marcelo Olarreaga (2009). The trade tariff restrictiveness index (TTRI) and the overall trade restrictiveness index (OTRI) both capture trade distortions that each country imposes on its imports. The TTRI calculates "the uniform tariff that will keep country's imports at the current level when the country in fact has different tariffs for different goods" (Kee, Cristina Neagu, and Nicita 2010, p. 1) . The OTRI goes even further and in addition to tariffs it takes into account also non-tariff measures.
Both TRI are calculated for overall trade (TTRI and OTRI), trade with agricultural goods (TTRI A and OTRI A) and trade with manufactured goods (TTRI M and OTRI M). Data on TTRI is available for 100 countries and areas; data on OTRI for 66 countries and areas. We also use data on GNI per capita which are available for 174 countries and areas of the world (Table 2) . Note: * number of countries.
Source: The authors.
To determine whether there is a statistically significant link between regulation of international civil aviation and protectionism against foreign trade, we use simple correlation analysis. We calculate Pearson's, Spearman's and Kendall Tau coefficients for correlation between proxies for the level of regulation in a country's foreign aviation relations (WALI St, WALI 5+, WALI O+, WALI D+) and proxies for the level of protectionism in a country's foreign trade (TTRI, TTRI A, TTRI M, OTRI, OTRI A, OTRI M). To further test the results, we apply regression analysis with WALI St as the dependent variable.
Results and Discussion
Whereas values of weighted ALI increase with the level of liberalization, high values of TRI indicate high degree of protectionism. Therefore, should there be the expected statistically significant link between the variables correlation coefficients must take negative values. Table 3 presents results of the correlation analysis. All Pearson's correlation coefficients as well as Spearman's rank correlation coefficients are negative. Due to low values of Spearman's correlation coefficients indicating that the null hypothesis should be rejected, we verified the results by calculating Kendall Tau rank correlation coefficients.
The outcome of the correlation analysis is straightforward: it appears that there is no statistically significant link between regulation of international civil aviation and protectionism against foreign trade. Countries with the most liberal stance toward foreign trade do not follow the most liberal approach in their foreign aviation relations. Actually, some of the countries with the lowest uniform tariff belong to the most protectionist nations in aviation. For example, Papua New Guinea's TTRI is a mere 1.7 per cent -a value comparable to Norway, Iceland or the USA. However, it has the most protectionist bilateral ASAs from our sample of 100 countries and areas with WALI St of 1.5. Mauritius, Kazakhstan and Moldova are in a similar situation. In the same way, Mexico belongs to the top 20 countries with the most liberal stance toward international aviation, but has one of the highest uniform tariffs in the world. The results of the statistical analysis are not entirely surprising. They imply that governments do not have a coherent single foreign trade policy, but instead follow a set of policies which differ depending on the industry. Hence our research confirms the view that air transportation is a specific sector and it is subject to a different kind of policies than trade in goods. Taking into account the well-established reasons for increased levels of protectionism in international civil aviation, such as questions of safety, national and economic security or air transportation's role as a public utility, it is easy to see why traditionally liberal countries enforce protectionist rules in aviation. What the quantitative research does not give a clear answer to, though, is the counter-intuitive fact that some traditionally protectionist countries apply a liberal regime in international civil aviation.
Geographical factors might help us explain this paradox. Some of the countries with the most liberal civil aviation policy are small countries of Central America. El Salvador, Honduras, Guatemala and Nicaragua occupy the top four positions in the ranking. However, none of these countries are a haven of liberalism. Their values of OTRI and TTRI indicate their foreign trade policy is similar to the world average. This should not be surprising, as there is no advanced integration project in Central America. On the other hand, road and rail infrastructures of these countries are desolate. Air transport is an important mode connecting the region with the world. Moreover, a specific ownership structure of the regional airline TACA consisting of a few independently-owned airlines requires relatively liberal rules of international air transportation.
The conclusion that liberalism in a country's foreign trade and liberalism in a country's foreign aviation relations do not come in a pair, opens up a new question: why are some countries more willing to sign liberal bilateral ASAs than others? We have just suggested geographical factors might be one of the factors. Indeed, they seem to explain why Central American states have some of the most liberal foreign aviation policies. But why do other countries with challenging geographical conditions, such as Solomon Islands, Seychelles or Nepal, follow some of the most protectionist foreign aviation policies in the world? Clearly, the answer to this question is more complex than just identifying a single factor. We believe the reasons are a combination of multiple geographical, political and economic factors. However, a thorough robust analysis of determinants would be far beyond the scope of this paper. Let us therefore briefly focus only on those two of them which seem to be the most obvious ones: average income and a country's share in global air traffic.
The World Bank classifies economies as low-income, lower-middle-income, upper-middle-income and high-income based on gross national income per capita. It seems that on average, countries with a high level of income follow a more liberal civil aviation policy than countries with low income (Figure 2 ). This observation is valid for all four forms of WALI. Also, countries that have the largest share in global air traffic tend to have more liberal ASAs than countries with low share in global air traffic (Figure 3) . Figures 2 and 3 demonstrate that high-income countries with a large aviation market tend to have a more liberal approach to international civil aviation than lowincome countries with a small aviation market. The level of liberalism a country applies in its foreign aviation relations increases with rising income and rising share in global air traffic. An exception from this rule are countries with middle-income and medium share in global air traffic (Table 4) . This group covers a wide variety of developing countries from all continents and values of WALI within the group range from 3 to 35, without any visible regularity. The validity and significance of our conclusions can be tested using regression analysis (Table 5) . Regression results confirm that foreign trade policy indeed is not a significant factor shaping governments' civil aviation policies -neither TTRI nor OTRI are statistically significant. Conversely, both average income and a country's share in global air traffic are statistically significant and the parameters have the expected signs. Holding other factors constant, rich countries tend to have more liberal bilateral ASAs than poor countries, and countries with large aviation markets have more liberal bilateral ASAs than countries with smaller aviation markets. Perhaps surprisingly, another factor, number of bilateral ASAs a country has signed, was found to have slightly negative impact on the country's WALI. However, the economic importance of this is negligible -a difference of 10 ASAs accounts for a minor difference of 0.17 in WALI. Moreover, it might easily be explained by multicollinearity with the indicator of share in global air traffic (correlation coefficient is 0.79).
We performed additional analyses using GDP instead of GNI and dividing countries by region with essentially the same outcome; hence the results seem to be robust.
Concluding Remarks
The contributions of this paper are threefold. First, we determined that there is no statistically significant link between regulation of international civil aviation and protectionism against foreign trade. This result implies that governments do not have a coherent single international trade policy, but instead follow a set of policies which differ depending on the industry. Second, our research confirms the view that air transportation is a specific sector and it is subject to a different kind of policies than trade in goods. This confirms the view of major air transportation economists (Ste- These results have some interesting implications. On the broadest level it appears that willingness of governments to sign liberal bilateral ASAs has no connection to their general trade policy. In most countries, civil aviation is considerably less liberalized than foreign trade. Importantly, there is a number of strongly protectionist countries with liberal civil aviation policies, as well as a number of liberal countries with surprisingly protectionist civil aviation policies. As we have demonstrated, this can be explained by geographical (terrain), political (safety, national and economic security, air transportation's role as a public utility) and economic (GNI, share in global traffic) factors. While from the policy perspective it seems obvious that liberalization leads to higher consumer welfare (see for example Doganis 2010), the mentioned factors play a crucial role in determining a country's civil aviation policy and usually lead to high level of protection.
Undoubtedly, our research has some important limitations. First, WALI is an expert-based measure and therefore its values might be slightly biased. Each ASA is a unique document, which leads to interpretation problems regarding its level of liberalism. For example, the grant-of-rights section of an ASA determines the extent to which airlines of signatory parties are allowed to operate connecting flights to third countries. The fifth freedom indicates airlines not only have a right to carry passengers, cargo and mail between signatory countries, but also are allowed to provide connecting services to non-signatory countries. All ASAs allowing this freedom are considered to be relatively liberal. However, while some agreements include a general clause granting the fifth freedom on a universal basis other ASAs set a number of exceptions. The WALI does not account for these differences.
Second, the TRI, although methodically sound, suffer from data constraints. As a result of poor data availability, the World Bank does not issue TRI rankings on a regular basis. Moreover, they are only available for a relatively small sample of countries, which in case of OTRI is less than 70. This means our regression analyses are based on limited datasets and the results should therefore be interpreted with caution.
In future research more attention should be paid to identifying links between civil aviation and trade liberalization on a regional level. Journals abound with literature about regional integration (see for example Ljiljana Pjerotić 2008 or Lipkova 2013), but they tend to neglect air transportation. Taking into account the enormous role of the sector for the regional economy, we believe it deserves much more of our scientific attention.
